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Management Summary 
Fichtner Consulting Engineers Limited (“Fichtner”) has been engaged to undertake a Dispersion 
Modelling Assessment to support an application for a variation to the Environmental Permit for the 
flat screen recycling facility (“the Facility”) located at Faraday Drive, Bridgnorth. This Dispersion 
Modelling Assessment has focussed on the emissions from a carbon filter abatement system (the 
abatement system) which is installed at the Facility.  

An initial assessment has been carried out using the Environment Agency’s H1 tool which has 
identified that detailed modelling of emissions of particulates and mercury is needed to support 
the application for a variation to the Environmental Permit. No assessment levels for the protection 
of ecosystems have been set for the pollutants considered. Therefore, this assessment only 
considers the impact of process emissions from the abatement system on human health.  

This assessment follows the approach recommended by the Environment Agency in their guidance 
for modelling air quality impacts. The assessment has been carried out the following stages. 

Review of Legislation 

In the UK, the levels of pollution in the atmosphere are controlled by the National Air Quality 
Strategy and a number of European Directives which have been fully implemented. These have led 
to the setting of a number of Air Quality Assessment Levels (AQALs) for pollutants. The AQALs are 
set at a level well below those at which significant adverse health effects have been observed in 
the general population and in particularly sensitive groups. 

Review of Baseline Air Quality 

The Facility is located within Shropshire Council’s area of jurisdiction. There is one Air Quality 
Management Area (AQMA) within 5 km of the Facility. This was declared due to concern over 
annual mean nitrogen dioxide concentrations. No AQMAs have been declared due to the pollutants 
of concern considered in this assessment within 5 km of the Facility.   

Monitoring information collected by the UK Government and by the local authorities has been used 
to assess the current levels of pollutants in the atmosphere close to the Facility. In addition, this 
review has considered nationally modelled background datasets. Where local monitoring data is 
not available, conservative estimates based on national monitoring or nationally modelled results 
have been used as a background concentration. 

This review has shown that there is no local monitoring of the pollutants of concern. Therefore, the 
maximum concentration in the local area from the national modelled mapped background data set 
has been used when considering particulate matter impacts.  

Identification of Sensitive Receptors 

This assessment considers the point of maximum impact as a worst-case. This is defined as the 
highest predicted process contribution to ground level concentrations within the modelling domain 
over the five modelled years. In addition, the impact of the Facility has been assessed at a number 
of identified sensitive receptors including the closest residential properties and schools.  

Dispersion Modelling of Emissions 

The ADMS dispersion model is routinely used for air quality assessments to the satisfaction of local 
authorities and the Environment Agency. The model uses weather data from the local area to 
predict the spread and movement of the exhaust gases from the stack for each hour over a five-year 
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period. The model takes account of wind speed, wind direction, temperature, humidity and the 
amount of cloud cover, as all of these factors influence the dispersion of emissions. The model also 
takes account of the effects of buildings on the movement of air.  

To set up the model, it has been assumed that the Facility operates for the whole year and the 
abatement system continually releases emissions at the BAT-AEL set in the waste treatment BREF. 
When considering the annual mean impact a time varying emission profile has been applied so that 
the operating hours is accounted for. When considering the short-term impact, the time varying 
emissions profile has been applied but it has been assumed that the plant continually operates all 
year to ensure that operation of the Facility during periods of adverse conditions for dispersion are 
accounted for. 

The model has been used to predict the ground level concentration of pollutants on a long-term 
and short-term basis across a grid of points. In addition, concentrations were predicted at the 
identified sensitive receptors. 

Approach and Assessment of Impact on Air Quality  

The impact of air quality on human health has been assessed using a standard approach based on 
guidance provided the Environment Agency.  

1. The change in air quality can be screened out as ‘insignificant’ if the long-term process 
contribution is less than 1% of the AQAL and the short-term process contribution is less than 
10% of the AQAL. These screening criteria have been applied initially. 

2. For those pollutants for which the change is not screened out, the background concentration 
has been reviewed. If the long-term process contribution from the Facility plus background 
concentration is less than 70% of the long-term AQAL or the short-term process contribution is 
less than 20% of the headroom (defined as the AQAL minus twice the long-term background 
concentration) it can be concluded that there is little risk of the Predicted Environmental 
Concentration (PEC) exceeding the AQAL, and the impact can be considered to be ‘not 
significant’. 

Using this approach, the following can be concluded from the assessment. 

• Emissions from the operation of the Facility will not cause a breach of any AQAL at any area.  

• The overall impact of long and short-term particulate matter (as PM10 and PM2.5) process 
emissions associated with the operation of the Facility can be: 

– screened out as ‘insignificant’ at all areas of relevant exposure; and 

– considered to be ‘not significant’ at the point of maximum impact. 

• The overall impact of long and short-term mercury process emissions associated with the 
operation of the Facility can be screened out as ‘insignificant’ and at all areas outside the site 
boundary.  

 

In summary, a comprehensive assessment of the impact of the Facility has shown that emissions 
from the abatement system will not have a significant impact on local air quality, the general 
population or the local community. As such there should be no air quality constraint in granting a 
variation to the Environmental Permit for the Facility. 
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1 Introduction 

1.1 Background 

Fichtner Consulting Engineers Limited (“Fichtner”) has been engaged to undertake a Dispersion 
Modelling Assessment to quantity the impact of particulate matter and mercury emissions from an 
abatements system at the flat screen recycling facility located at the Household Waste Recycling 
Centre (HWRC) on Farady Drive, Bridgnorth, Shropshire, WV15 5BA. The design of the abatement 
system is a carbon filter system with emissions from the carbon filters being released from a stack. 
This has been undertaken to support the application for a variation to the Environmental Permit 
for the Facility (Reference EPR/EB3005KB).  

An initial assessment has been carried out using the Environment Agency’s H1 tool which has 
identified that detailed modelling of emissions of particulates and mercury is needed to support 
the Environmental Permit variation application. No assessment levels for the protection of 
ecosystems have been set for the pollutants considered. Therefore, this assessment only considers 
the impact of process emissions from the abatement system on human health. 

The impact of emissions from the Facility has been assessed using a standard approach based on 
guidance provided by the Environment Agency. When considering the impact on human health, the 
predicted atmospheric concentrations have been compared to the Air Quality Assessment Levels 
(AQALs) for the protection of human health.  

1.2 Report structure 

This report has the following structure. 

• National and international air quality legislation and guidance are considered in sections 2 
and 3.  

• The human receptors which are sensitive to changes in air quality associated with the operation 
of the Facility are presented in section 4. 

• The baseline levels of ambient air quality are described in section 5. 

• The inputs used for the dispersion model are contained within section 6.  

• Details of the sensitivity analysis carried out is presented in section 7. 

• The assessment methodology and results of the assessment of the impact of emissions on 
human health is presented in section 8. 

• The conclusions of the assessment can be found in section 9. 

• The Appendices include illustrative figures and detailed results tables. 
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2 Legislation  

2.1 Legislation 

European air quality legislation is consolidated under Directive 2008/50/EC, which came into force 
on 11 June 2008. This Directive consolidates previous legislation which was designed to deal with 
specific pollutants in a consistent manner. 

The Air Quality Standards Regulations (2010) seek to transpose Directive 2008/50/EC within the UK. 
The regulations also extend powers, under Section 85(5) of the Environment Act (1995), for the 
Secretary of State to give directions to local authorities for the implementation of these Directives. 

The UK Air Quality Strategy (2007)1 is the method of implementation of the AAD Limit Values and 
Targets in England, Scotland, Wales and Northern Ireland. This document builds on the previous 
Strategy, published in 2000, and a 2003 Addendum. The UK Clean Air Strategy (2019) builds on the 
UK Air Quality Strategy but does not update any of the AAD Limit Values and Targets.  

The Air Quality Strategy defines “standards” and “objectives” in paragraph 17: 

“For the purposes of the strategy: 

• standards are the concentrations of pollutants in the atmosphere which can broadly be taken to 
achieve a certain level of environmental quality. The standards are based on assessment of the 
effects of each pollutant on human health including the effects on sensitive subgroups or on 
ecosystems; and 

• objectives are policy targets often expressed as a maximum ambient concentration not to be 
exceeded, either without exception or with a permitted number of exceedances, within a 
specified timescale.” 

The status of the objectives is clarified in paragraph 22, which also emphasises the importance of 
European Directives:  

“The air quality objectives in the Air Quality Strategy are a statement of policy intentions or policy 
targets. As such, there is no legal requirement to meet these objectives except in as far as these 
mirror any equivalent legally binding limit values in EU legislation. Where UK standards or objectives 
are the sole consideration, there is no legal obligation upon regulators, to set Emission Limit Values 
(ELVs) any more stringent than the emission levels associated with the use of Best Available 
Techniques (BAT) in issuing permits under the PPC Regulations. This aspect is dealt with fully in the 
PPC Practical Guides.” 

2.2 Industrial Pollution Regulation 

Atmospheric emissions from industrial processes are controlled in England through the 
Environmental Permitting (England and Wales) Regulations (2016), as amended. The Facility 
currently has an Environmental Permit to operate which will need to be varied. This will include 
conditions to minimise the environmental impact by imposing emission limits for emissions to air 
of particulate matter and mercury. 

 

 

 
1  The Air Quality Strategy for England, Scotland, Wales and Northern Ireland, CM 7169 NIA 61/06-07, July 2007, DEFRA 

– para 17 of Volume 1. 
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3 Air Quality Standards, Objectives and 
Guidelines 
In the UK, AAD Limit Values, Targets, and air quality standards and objectives (collectively referred 
to as AQALs) for major pollutants are described in The Air Quality Strategy. Those relevant to this 
project are summarised in the following section.  

3.1 PM 

Concerns over the health impact of solid matter suspended in the atmosphere tend to focus on 
particles with a diameter of less than 10 µm, known as PM10s. These particles have the ability to 
enter and remain in the lungs. Various epidemiological studies have shown increases in mortality 
associated with high levels of PM10s, although the underlying mechanism for this effect is not yet 
understood. Significant sources of PM10s are industrial processes (31%), road transport (12%), 
agriculture and waste (12%) and stationary combustion (38%). 

The Air Quality Strategy includes two objectives for PM10s to be achieved by the end of 2004, both 
of which are included in the Air Quality Directive.  

• A limit for the annual mean of 40 µg/m³, to be achieved by 2004. 

• A daily limit of 50 µg/m³, not to be exceeded more than 35 times a year (the 90.4th percentile) 
to be achieved by 2004. 

The previous Air Quality Strategy included some provisional objectives for 2010. These have been 
replaced by an exposure reduction objective for PM2.5s in urban areas and a target value for PM2.5s 
of 25 µg/m³ as an annual mean. This target value is included in the Air Quality Directive.  

3.2 Mercury 

There are no objectives for mercury contained within the Air Quality Strategy. However, the Air 
Emissions Guidance defines the long term EAL as 0.25 µg/m³ and the short term EAL as 7.5 µg/m³.  

3.3 Area of relevant exposure 

The AQALs apply only at areas of exposure relevant to the assessment level. The following table 
extracted from Local Authority Air Quality Technical Guidance (2016) (LAQM.TG(16))2 explains 
where the AQALs apply. 

 
2  Department for Environment, Food and Rural Affairs, Local Air Quality Management Technical Guidance (TG16), 

February 2018, available at: https://laqm.defra.gov.uk/documents/LAQM-TG16-February-18-v1.pdf 
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Table 1: Guidance on where AQALs apply 

Averaging period Objectives should apply at: 
Objectives should generally not 
apply at: 

Annual mean All locations where members of the 
public might be regularly exposed. 
Building façades of residential 
properties, schools, hospitals, care 
homes etc. 

Building façades of offices or other 
places of work where members of 
the public do not have regular 
access. 

Hotels, unless people live there as 
their permanent residence. 

Gardens of residential properties. 

Kerbside sites (as opposed to 
locations at the building façade), or 
any other location where public 
exposure is expected to be short-
term. 

24-hour mean 
and 8-hour mean 

All locations where the annual mean 
objective would apply, together with 
hotels. Gardens of residential 
properties. 

Kerbside sites (as opposed to 
locations at the building façade), or 
any other location where public 
exposure is expected to be short-
term. 

1-hour mean All locations where the annual mean 
and 24 and 8-hour mean objectives 
apply. 

Kerbside sites (for example, 
pavements of busy shopping 
streets). 

Those parts of car parks, bus stations 
and railway stations etc. which are 
not fully enclosed, where members 
of the public might reasonably be 
expected to spend one hour or 
more. 

Any outdoor locations where 
members of the public might 
reasonably be expected to spend 
one hour or longer. 

Kerbside sites where the public 
would not be expected to have 
regular access. 

Source: LAQM.TG(16) Chapter 1, Box 1.1 
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4 Sensitive Receptors 
As part of this assessment, the predicted process contribution has been evaluated at the point of 
maximum impact and a number of sensitive receptors. 

4.1 Human Sensitive Receptors 

The human sensitive receptors identified for assessment are displayed in Figure 1 of Appendix A 
and listed in Table 2. These have been identified as the closest residential properties and school to 
the Facility in each wind direction and sensitive locations within approximately 1 km.  

Table 2: Human Sensitive Receptors 

ID Name 
Location Distance to 

Facility (m) X Y 

R1 Goodwood Ave 372716 292455 236 

R2 College Court 372758 292380 175 

R3 Birchlands 372820 292690 349 

R4 St Marys School 372475 293035 815 

 

The impact of emissions from the Facility has been assessed at these receptor locations and are 
discussed in section 8.3. 

An assessment against the AQALs is required at all areas where there is relevant exposure, including 
where members of the public have access, are regularly present, and can be exposed for a 
significant portion of the averaging time of the standard. Therefore, in addition to the specific 
receptors listed in Table 2, consideration has also been made to the contour plots which show the 
impact over a wider area.  
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5 Baseline Air Quality 
The mapped background datasets and existing air quality monitoring data have been reviewed in 
this section. Appropriate baseline concentrations to be used in the assessment have then been 
determined. 

5.1 Air quality review and assessment 

Under Section 82 of the Environment Act (1995) (Part IV), local authorities are required to 
undertake an ongoing exercise to review air quality within their area of jurisdiction. There is one 
Air Quality Management Area (AQMA) within 5 km of the Facility, declared by Shropshire Council 
for annual mean nitrogen dioxide. No AQMAs have been declared due to concern over pollutants 
considered in this assessment within 5 km of the Facility.  

As part of their commitment to LAQM Shropshire Council undertaken monitoring of particulate 
matter (as PM2.5) at two locations in Shrewsbury. These sites are not in close proximity to the site 
and therefore are unlikely to represent conditions close to the Facility.  

5.2 Mapped background data  

In order to assist local authorities with their responsibilities under Local Air Quality Management, 
the Department for Environment Food and Rural Affairs (DEFRA) provides modelled background 
concentrations of pollutants throughout the UK on a 1 km by 1 km grid. This model is based on 
known pollution sources and background measurements and is used by local authorities in lieu of 
suitable monitoring data. Mapped background concentrations have been downloaded for the grid 
squares containing the Facility and the immediate surroundings.  

The mapped background data is calibrated against monitoring data. For instance, the 2017 mapped 
background concentrations are based on 2017 meteorological data and are calibrated against 
monitoring undertaken in 2017. As a conservative approach, where mapped background data is 
used the concentration for the year against which the data was validated has been used. This 
eliminates any potential uncertainties over anticipated trends in future background concentrations. 

It is noted that concentrations vary over the modelling domain. Therefore, the maximum mapped 
background concentration within 3 km of the Facility has been calculated for each pollutant. These 
are presented in Table 3 alongside the concentration for the grid square containing the Facility. 

Table 3: Mapped Background Analysis 

Pollutant 

Concentration (µg/m3) 

Dataset 
At Facility 

Maximum within 
modelling domain 

PM10 12.0 13.1 2017 DEFRA  

PM2.5 7.6 8.7 2017 DEFRA 
 

5.3 AURN monitoring 

The UK Automatic Urban and Rural Network (AURN) is a country-wide network of air quality 
monitoring stations operated on behalf of DEFRA. This includes automatic monitoring of particulate 
matter. The closest AURN monitoring station which monitors for particulate matter to the Facility 
is located in Birmingham city centre. Concentrations monitored at this site are not considered to 
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be representative of local concentrations in the vicinity of the Facility. Therefore, monitoring from 
this site has not been considered further in this assessment. 

5.4 National monitoring of mercury 

Metals are measured as part of the Rural Metals and UK Urban/Industrial Networks (previously the 
Lead, Multi-Element and Industrial Metals Networks). There are no monitoring locations close to 
the Facility. If the impact of process emissions cannot be screened out from further assessment a 
review of the national monitoring data will be undertaken to determine a representative 
concentration to use in the analysis.  

5.5 Summary 

There is no local monitoring of either particulate matter or mercury. In lieu of this the maximum 
concentration within the modelling domain from the DEFRA mapped background dataset has been 
used when considering particulate matter impacts. However, when considering mercury impacts 
further analysis will be undertaken to determine a representative baseline concentration if the 
process contribution cannot be screened out as ‘insignificant’.  

 



Veolia (UK) Limited  

 

04 June 2020 Dispersion Modelling Assessment 

S2903-0030-0001RSF Page 14 

 

6 Dispersion Modelling Methodology 

6.1 Selection of model 

Detailed dispersion modelling was undertaken using the model ADMS 5.2, developed and supplied 
by Cambridge Environmental Research Consultants (CERC). This is a new generation dispersion 
model, which characterises the atmospheric boundary layer in terms of the atmospheric stability 
and the boundary layer height. In addition, the model uses a skewed Gaussian distribution for 
dispersion under convective conditions, to take into account the skewed nature of turbulence. The 
model also includes modules to take account of the effect of buildings. ADMS is routinely used for 
modelling of emissions for planning and environmental permitting purposes to the satisfaction of 
the Environment Agency and local authorities.  

6.2 Model inputs 

6.2.1 Source data 

Dispersion modelling has been undertaken of the emissions from the abatement system. The 
location of stack is shown in the table below. 

Table 4: Stack Locations 

Item Unit Eastings, Northings 

Carbon filter stack m, m 372932.2, 292359.9 

 

The principal inputs to the model with respect to the emissions to air from the carbon filter are 
presented in Table 5. This data has been sourced from the annual monitoring undertaken of 
emissions from the abatement system. 
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Table 5: Source Data 

Item Unit Carbon Filter 

Stack data 

Height  m 6.8 

Internal diameter m 0.9 

Flue gas exit velocity  m/s 12 

Flue gas conditions 

Temperature °C Ambient 

Volume at reference conditions (STP) 
Nm3/h 27,056 

Nm3/s 7.5 

Volume at actual conditions 
Am3/h 28,264 

Am3/s 7.9 

6.2.2 Emissions data 

The emission concentration and resultant emission rates for the carbon filter are set out in Table 6. 
It has been assumed that the abatement system will comply with the BAT-AELs set in the waste 
treatment BREF. 

Table 6: Emissions Modelled 

Pollutant Emission Concentration  Release rate  

PM 5 mg/m3 0.038 g/s 

Mercury  7 µg/m3 52.609 ng/s 

Note:  

Emissions are expressed at reference conditions of temperature of 273.15K and pressure of 
101.3 kPa.  

6.2.3 Operational hours 

The Facility is typically operational 08:00 to 16.30 Monday to Friday but is allowed to operate from 
07:00 in the summer. Therefore, a time varying emission profile has been applied. This has assumed 
that the Facility operates 07:00 to 17:00 Monday to Friday all year. However, as a conservative 
measure when considering the short term impacts it has also been assumed that the Facility 
continually operates all year to ensure that operation of the carbon filter during periods of adverse 
conditions for dispersion are accounted for. 

6.2.4 Meteorological data and surface characteristics 

The impact of meteorological data was taken into account by using weather data from the 
Shawbury weather station for the years 2013 - 2017. The station is located approximately 33 km to 
the north-north-west of the Facility. This is the closest weather site to the Facility. In addition, the 
difference in elevation between the Facility and the weather station is minimal. Therefore, it is 
considered that data from this site is suitable for dispersion modelling purposes at the Facility. Five 
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years of data have been used to take into account inter-annual fluctuations in weather conditions. 
Wind roses for each year can be found in Figure 2 of Appendix A. 

6.2.4.1 Surface roughness 

The surface roughness length can be selected in ADMS. This has been set to 0.5 m for the dispersion 
site and 0.3 m for the meteorological site. The value of 0.5 m is most appropriate for the area 
surrounding the Facility as it accounts for the urban industrial area surrounding the Facility whilst 
a value of 0.3 m is most appropriate for the area surrounding the meteorological site.  

6.2.4.2 Monin-Obukhov length 

The Monin-Obukhov length for the dispersion site and the meteorological site can be specified in 
ADMS. This provides a measure of the stability of the atmosphere and indicates the height above 
which convective turbulence (i.e. thermal) is more important than mechanical (i.e. friction). This 
allows for the effect of the urban heat island, to prevent the atmosphere from ever becoming very 
stable, to be simulated within the model. 

The Monin-Obukhov length has been set as 30 m for the dispersion site which is appropriate for 
areas adjacent to small towns, such as surrounding the Facility. The default value which is applicable 
for rural areas has been used for the meteorological site.  

6.2.5 Modelling domain 

Modelling has been undertaken over a 1 km x 1 km grid with spacing of 10 m which is less than 1.5 
times the stack height in accordance with the Environment Agency modelling rule of thumb. The 
modelling has shown that this captures the main impacts and all areas where impacts cannot be 
screened out as insignificant. Therefore, it is not considered necessary to consider a wider 
modelling domain.  

The modelling parameters for this assessment are presented in the table below and shown in Figure 
3 of Appendix A. 

Table 7: Modelling Domain 

Grid Grid 

Grid spacing (m) 10 

Grid start X 372400 

Grid finish X 373400 

Grid start Y 291900 

Grid finish Y 292900 
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6.2.6 Terrain 

The Environment Agency’s modelling guidance states that terrain must be considered when slope 
gradients are more than 1:10 (10%) within the modelling domain. A review of the area surrounding 
the Facility has been undertaken. This has determined that the effect of terrain within the modelling 
domain would be minimal and that the buildings would have the greatest impact. Therefore, terrain 
has not been included within the dispersion model.  

6.2.7 Buildings 

The presence of adjacent buildings can significantly affect the dispersion of the atmospheric 
emissions in the following ways. 

• Wind blowing around a building distorts the flow and creates zones of turbulence. The 
increased turbulence can cause greater plume mixing. 

• The rise and trajectory of the plume may be depressed slightly by the flow distortion. This 
downwash leads to higher ground level concentrations closer to the stack than those which 
would be present without the building. 

The Environment Agency’s modelling guidance recommends that buildings should be included in 
the modelling when: 

• the stack height is less than 2.5 times the height of the building; and  

• the distance of a building from the stack is less than 5L – where L is the lesser dimension of the 
building height and maximum projected width (such as the distance between 2 opposing 
corners of a roof). 

The details of the local buildings are presented in Table 8 and a site plan showing their location is 
presented in Figure 3 of Appendix A.  

Table 8: Building Details 

Buildings 
Centre Point Height 

(m) 
Length 

(m) 
Width 

(m) 
Angle (°) 

X (m) Y (m) 

A 372959.7 292385.6 8.40 35.4 64.0 242 

B 372933.0 292379.5 8.40 17.0 49.0 242 

C 372914.7 292377.5 8.40 17.0 35.0 242 

D 372898.2 292372.3 8.40 17.0 28.0 242 

 

6.2.8 Baseline concentrations 

Baseline concentrations for this assessment have been derived from the maximum mapped 
background concentration, as discussed in section 4. In accordance with the Environment Agency’s 
Air Emissions Risk Assessment Guidance3, the baseline concentration for short-term averaging 
periods has been assumed to be twice the long-term concentration. 

 
3  Air emissions risk assessment for your environmental permit, available at: https://www.gov.uk/guidance/air-

emissions-risk-assessment-for-your-environmental-permit#environmental-standards-for-air-emissions 
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7 Sensitivity Analysis 

7.1 Surface roughness length 

The sensitivity of the results to surface roughness length has been considered by running the model 
with a range of surface roughness lengths for the dispersion site. 

The following parameters were kept constant: 

• model – ADMS 5.2; 

• buildings – included; 

• time varying emission profile – excluded; 

• meteorological site surface roughness – 0.3 m; 

• dispersion site Monin-Obukhov length – 30 m; 

• meteorological site Monin-Obukhov length – default rural; 

• terrain – excluded; and 

• meteorological data used – Shawbury 2017. 

Table 9 presents the maximum ground level concentration of particulate matter within the 
modelling domain for each surface roughness value. 

Table 9: Surface Roughness Length Sensitivity Analysis 

Dispersion Site Surface 
Roughness Length (m) 

Particulate Matter Process Contribution (µg/m3) 

Annual Mean Max 1-hour 90.41%ile of 24-hour 

Point of Maximum Impact 

0.2 6.34 45.03 11.33 

0.4 6.21 67.16 11.29 

0.5 6.21 82.43 11.35 

0.7 6.27 76.00 11.45 

Maximum Impacted Receptor 

0.2 0.17 5.94 0.76 

0.4 0.17 5.80 0.78 

0.5 0.17 5.72 0.80 

0.7 0.18 5.62 0.77 

 

As shown, there is no trend in impacts with change in surface roughness. Although the peak annual 
mean impact is predicted to occur using a surface roughness value of 0.2 m, this is the lowest impact 
at receptors. A review of the local area has shown that the surface roughness value appropriate for 
areas of mixed suburbia and parkland and open suburbia (0.5 m) would be most appropriate for 
the surroundings of the dispersion site, and as such this value has been selected for the model.  

7.2 Building parameters 

The sensitivity of the results to the effect of buildings has been considered by running the model 
both with and without buildings.  
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The following parameters were kept constant: 

• model – ADMS 5.2; 

• time varying emission profile – excluded; 

• dispersion site surface roughness – 0.5 m; 

• meteorological site surface roughness – 0.3 m; 

• dispersion site Monin-Obukhov length – 30 m; 

• meteorological site Monin-Obukhov length – default rural; 

• terrain – excluded; and 

• meteorological data used – Shawbury 2017. 

Table 10 presents the maximum ground level concentration of PM within the modelling domain for 
each building scenario. 

Table 10: Buildings Sensitivity Analysis 

Scenario used in model 
PM Process Contribution (µg/m3) 

Annual Mean Max 1-hour 99.79%ile of 1-hour 

Point of Maximum Impact 

Including buildings 6.21 82.43 11.35 

Excluding buildings 1.16 10.31 2.83 

Maximum Impacted Receptor 

Including buildings 0.17 5.72 0.80 

Excluding buildings 0.16 4.30 0.69 

 

As shown, modelling the presence of buildings results in a higher annual mean and short-term 
concentrations. Therefore, buildings have been included in the dispersion model. 

7.3 Summary 

In summary, the remainder of this assessment has been based on the following assumptions: 

• model – ADMS 5.2; 

• buildings – included;  

• dispersion site surface roughness – 0.5 m; 

• meteorological site surface roughness – 0.3 m; 

• dispersion site Monin-Obukhov length – 30 m; 

• meteorological site Monin-Obukhov length – default rural; 

• terrain – excluded; and 

• meteorological data used – Shawbury (2013 - 2017). 
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8 Impact on Human Health 

8.1 Assessment criteria 

The Environment Agency Air Emissions Guidance states that to screen out ‘insignificant’ process 
contributions: 

• the long-term process contribution must be less than 1% of the long-term environmental 
standard; and 

• the short-term process contribution must be less than 10% of the short-term environmental 
standard. 

As part of this assessment, predicted process contributions have been compared to the AQALs 
provided in section 3. 

Consultation with the Environment Agency has confirmed that if the above criteria are achieved, it 
can be concluded that “it is not likely that emissions would lead to significant environmental 
impacts” and the process contributions can be screened out.  

The long-term 1% process contribution threshold is based on the judgement that: 

• it is unlikely that an emission at this level will make a significant contribution to air quality; and 

• the threshold provides a substantial safety margin to protect health and the environment. 

The short-term 10% process contribution threshold is based on the judgement that: 

• spatial and temporal conditions mean that short-term process contributions are transient and 
limited in comparison with long-term process contributions; and 

• the threshold provides a substantial safety margin to protect health and the environment. 

For the purpose of this assessment, the point of maximum impact has been first considered, defined 
as the highest predicted process contribution to ground level concentrations over the five modelled 
years (2013 - 2017). If this impact can be screened out as ‘insignificant’, further assessment is not 
required. If process contributions cannot be screened out, assessment will be undertaken for the 
following: 

• the predicted environmental concentration (PEC), defined as the process contribution plus the 
baseline concentration, at the point of maximum impact; and 

• the process contribution and PEC at the human sensitive receptors presented in section 4.1 and 
areas of public exposure. 

In these cases, consultation with the Environment Agency has revealed that if the long-term PEC is 
below 70% of the AQAL, or the short-term process contribution is less than 20% of the headroom4, 

it can be concluded that “there is little risk of the PEC exceeding the AQAL”, and the impact can be 
considered to be ‘not significant’. 

For those pollutants which cannot be screened out in the stages outlined above, further 
consideration will be made to determine the likelihood of the AQAL being exceeded at areas of 
relevant exposure. 

 
4  Calculated as the AQAL minus twice the long-term baseline concentration. 
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8.2 Assessment approach 

It has been assumed that the carbon filter continually operates at the maximum monitored 
emission concentration during the hours of 07:00 to 17:00 Monday to Friday. However, when 
considering the short-term impact of emissions, it is important that the potential for the abatement 
system to operate under the worst-case meteorological conditions for dispersion is captured. 
Therefore, for determining short-term impacts, it has been assumed that the abatement system 
continually operates at the maximum monitored emission concentration. 

To ensure all areas of relevant exposure are considered, the impact at the point of maximum impact 
has been reviewed in addition to the specific receptors identified. 

8.3 Results  

8.3.1 Point of maximum impact 

Table 11 presents the maximum predicted impact of process emissions within the modelling 
domain for the five modelled years (2013 – 2017) at the point of maximum impact. The maximum 
process contributions are compared to the relevant AQALs. Impacts that do not screen out as 
‘insignificant’ in accordance with Environment Agency guidance are highlighted. 
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Table 11: Dispersion Modelling Results – Point of Maximum Impact 

Pollutant Quantity Units AQAL 
Baseline 

conc. 

Process Contribution (PC) Max PC PEC 

2013 2014 2015 2016 2017 Conc. 
Max as 

% of 
AQAL 

Conc. 
Max as 

% of 
AQAL 

Including time varying emission profile 

Particulate 
matter (as 
PM10) 

Annual mean µg/m3 40 13.1 2.67 2.59 2.30 2.56 2.30 2.67 6.68% 15.77 39.43% 

90.40%ile of 24-
hour mean 

µg/m3 50 26.2 (1) 6.57 6.71 5.98 6.41 5.77 6.71 13.42% 32.91 65.82% 

Particulate 
matter (as 
PM2.5) 

Annual mean µg/m3 25 8.7  2.67 2.59 2.30 2.56 2.30 2.67 10.69% 11.37 45.49% 

Mercury 

Annual mean ng/m3 250 - 3.74 3.63 3.22 3.58 3.22 3.74 1.50% - - 

Maximum hourly 
mean  

ng/m3 7,500 - 77.69 78.04 114.56 83.26 115.40 115.40 1.54% - - 

Excluding time varying emission profile 

Particulate 
matter (as 
PM10) 

90.40%ile of 24-
hour mean 

µg/m3 50 26.2 (1) 13.22 11.61 11.01 12.62 11.35 13.22 26.44% 39.42 78.84% 

Mercury 
Maximum hourly 
mean  

ng/m3 7,500 - 77.69 78.04 114.56 83.26 115.40 115.40 1.54% - - 

NOTES: 

(1) In accordance with Environment Agency guidance, the short-term baseline concentration has been taken as twice the long-term concentration. 
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Table 12: Dispersion Modelling Results – Maximum Impact outside the Installation Boundary 

Pollutant Quantity Units AQAL 
Baseline 

conc. 

Process Contribution (PC) Max PC PEC 

2013 2014 2015 2016 2017 Conc. 
Max as 

% of 
AQAL 

Conc. 
Max as 

% of 
AQAL 

Including time varying emission profile 

Particulate 
matter (as 
PM10) 

Annual mean µg/m3 40 13.1 0.61 0.66 0.60 0.60 0.65 0.66 1.64% 13.76 34.39% 

90.40%ile of 24-
hour mean 

µg/m3 50 26.2 (1) 2.55 2.56 2.74 2.54 2.15 2.74 5.49% 28.94 57.89% 

Particulate 
matter (as 
PM2.5) 

Annual mean µg/m3 25 8.7  0.61 0.66 0.60 0.60 0.65 0.66 2.62% 9.36 37.42% 

Mercury 

Annual mean ng/m3 250 - 0.85 0.92 0.84 0.84 0.91 0.92 0.37% - - 

Maximum hourly 
mean  

ng/m3 7,500 - 77.69 78.04 114.56 83.26 115.40 115.40 1.54% - - 

Excluding time varying emission profile 

Particulate 
matter (as 
PM10) 

90.40%ile of 24-
hour mean 

µg/m3 50 26.2 (1) 6.01 5.15 5.04 5.35 4.60 6.01 12.02% 32.21 64.42% 

Mercury 
Maximum hourly 
mean  

ng/m3 7,500 - 77.69 78.04 114.56 83.26 115.40 115.40 1.54% - - 

NOTES: 

(1) In accordance with Environment Agency guidance, the short-term baseline concentration has been taken as twice the long-term concentration. 
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As shown in Table 11, at the point of maximum impact the maximum hourly mean mercury impacts 
are predicted to be less than 10% of the short term AQAL. As such, the impact of short term mercury 
emissions can be screened out as ‘insignificant’. 

8.3.2 Further assessment – annual mean PM  

As shown in Table 11, at the point of maximum impact particulate matter emissions are predicted 
to be greater than 1% of the long-term AQAL. As such, the impact of particulate matter emissions 
cannot be screened out as insignificant and further analysis is required.  

At the point of maximum impact, the annual mean process contribution is predicted to be 6.68% of 
the AQAL for PM10 and 10.69% of the AQAL for PM2.5. The maximum impact outside the installation 
boundary is predicted to be 1.64% of the AQAL for PM10 and 2.62% of the AQAL for PM2.5When the 
baseline concentration is included the PEC is predicted to be less than 70% of the AQAL. Therefore, 
it can be concluded that “there is little risk of the PEC exceeding the AQAL”, and the impact can be 
considered to be ‘not significant’. Despite this Table 13 below shows the maximum predicted 
annual mean particulate matter concentrations over the five modelled years (2013 - 2017) at each 
identified human sensitive receptor. This conservatively assumes that the entire particulate matter 
emissions from the carbon filter consist of either PM10s or PM2.5s.  

Table 13:  Results at Human Sensitive Receptors – Annual Mean Particulate Matter  

Receptor ID 

Maximum Process Contribution as 
PM10 

Maximum Process Contribution as 
PM2.5 

µg/m3 As % of AQAL µg/m3 As % AQAL 

R1 0.06 0.15% 0.06 0.24% 

R2 0.11 0.27% 0.11 0.43% 

R3 0.03 0.08% 0.03 0.13% 

R4 0.01 0.02% 0.01 0.03% 

NOTES: 

Including the time varying emission profile.  

 

As shown in Table 13, the annual mean process contribution at the closest human sensitive 
receptors is less than 1% of the AQAL, meaning the impact can be screened out as ‘insignificant’.  

Reference should be made to Figure 4 and Figure 7 of Appendix A which shows the annual mean 
distribution of PM10 and PM2.5 process emissions from the Facility. As shown, the area where 
impacts area greater than 1% of the AQAL does not contain areas where members of the public are 
expected to spend periods of time aligned with the AQAL such as residential properties. Therefore, 
at all areas of relevant exposure the impact of annual mean particulate matter emissions can be 
screened out as ‘insignificant’.  

8.3.3 Further assessment - daily mean PM10 

As shown in Table 11, at the point of maximum impact particulate matter emissions are predicted 
to be greater than 10% of the short term AQAL if it is assumed that the Facility continually operated 
all year. However, as discussed in the Facility would only operate during the hours of 07:00 to 17:00 
Monday to Friday. When this operating period is accounted for the maximum impact is remains 
above 10% of the AQAL. However, this peak occurs within the installation boundary. The maximum 
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impact outside the installation boundary is less than 10% of the AQAL. When considering the daily 
mean impacts it is appropriate to include for the operating hours.  

For completeness, Table 14 shows the maximum predicted 90.41st percentile of daily mean 
particulate concentration concentrations over the five modelled years (2013 - 2017) at each 
identified human sensitive receptor. Results have been presented both including and excluding the 
time varying emission profile.  

Table 14:   Results at Human Sensitive Receptors – 90.41st percentile of Daily Means PM10 

Receptor ID 

Maximum Process Contribution as 
PM10

 – including time varying 
emission profile 

Maximum Process Contribution as 
PM10 – excluding time varying 

emission profile 

µg/m3 As % of AQAL µg/m3 As % AQAL 

R1 0.32 0.64% 0.64 1.3% 

R2 0.51 1.02% 1.32 2.6% 

R3 0.15 0.30% 0.39 0.8% 

R4 0.03 0.07% 0.08 0.2% 

 

As shown above, even under conservative modelling assumptions, the process contribution is less 
than 10% of the short-term AQAL at all identified human sensitive receptors. Therefore, the impacts 
can be screened out as ‘insignificant’ and it can be concluded that there is little risk of the PEC 
exceeding the AQAL. 

Reference should be made to Figure 5 and Figure 6 of Appendix A which shows the 90.41%ile of 
daily mean distribution of PM10 process emissions both including and excluding the time varying 
emission profile from the Facility. As shown, the entire area where the process contribution is 
greater than 10% of the AQAL, and impacts cannot be screened out as ‘insignificant’ is located 
within the installation boundary. Therefore, at all areas of outside the installation boundary the 
impact of annual mean particulate matter emissions can be screened out as ‘insignificant’. 

8.3.4 Further assessment – annual mean mercury  

As shown in Table 11, at the point of maximum impact mercury emissions are predicted to be 
greater than 1% of the long-term AQAL. As such, the impact of mercury emissions cannot be 
screened out as insignificant and further analysis is required. Figure 8 of Appendix A which shows 
the annual mean distribution of mercury process emissions including the time varying emission 
profile from the Facility. As shown the impact outside the site boundary is less than 1% of the AQAL 
and can be screened out as ‘insignificant’.  
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9 Conclusions 
This Dispersion Modelling Assessment has been undertaken to quantity the impact of particulate 
matter and mercury emissions from the abatement system at the flat screen recycling facility to 
support an application for a variation to existing Environmental Permit for the Facility.  

This assessment has included a review of baseline pollution levels, dispersion modelling of 
emissions, and quantification of the impact of these emissions on local air quality. 

The primary conclusions of the assessment are presented below. 

1. Emissions from the operation of the Facility will not cause a breach of any AQAL at any area.  

2. The overall impact of long and short-term particulate matter (as PM10 and PM2.5) process 
emissions associated with the operation of the Facility can be: 

a. screened out as ‘insignificant’ all areas of relevant exposure; and 

b. considered to be ‘not significant’ at the point of maximum impact. 

3. The overall impact of long and short-term mercury process emissions associated with the 
operation of the Facility can be screened out as ‘insignificant’ at all areas outside the site 
boundary.  

 

In summary, the assessment of the Facility has shown that emissions from the abatement system 
will not have a significant impact on local air quality, the general population or the local community. 
As such there should be no air quality constraint in granting a variation to the Environmental Permit 
for the Facility.  
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